Wickerhamomyces clade indicate that the strain represents a novel species of the genus Wickerhamomyces, for which the name Wickerhamomyces ochangensis sp. nov. is proposed. The type strain is N7a-Y2 T (5KCTC 17870 T 5CBS 11843 T ).
Living modified (LM) crops are a type of living modified organism (LMO) that are genetically modified and capable of propagation. During the early stages of LMO development, many researchers only emphasized the benefits of LMOs (Brookes & Barfoot, 2005; Carpenter & Gianessi, 2001; Phipps & Park, 2002; Pray et al., 2002) , but now, many studies are being carried out to identify and mitigate the potential risks of using LMOs, including LM crops (Cellini et al., 2004; Hill & Sendashonga, 2003; Losey et al., 1999) .
Herbicide-tolerant (HT) potatoes, which contain the bar gene encoding phosphinothricin acetyltransferase, are an example of LM crops. They exhibit increased resistance to the herbicide glufosinate. Although such transgenic crops are broadly cultivated worldwide, their biosafety is still under dispute. As part of an environmental risk assessment of HT potatoes developed in Korea, we investigated the structural differences in soil microbial communities of HT and non-HT (wild type) potato fields. The study revealed that the soil microbial community structures were not significantly different but during the course of this study, an undescribed ascomycetous strain of yeast, designated
N7a-Y2
T , was isolated from soil collected from a wild type potato field in Ochang, Korea.
A taxonomic study based on D1/D2 region 26S rRNA gene sequences indicated that N7a-Y2
T was a member of the Wickerhamomyces clade; however, this strain could not be identified as any previously described species belonging to this clade. Based on D1/D2 region 26S rRNA gene sequences, the novel strain showed the highest pairwise sequence similarity (89 %) to Wickerhamomyces bisporus NRRL Y-1482 T (Kurtzman et al., 2008) . The genus Wickerhamomyces was described by Kurtzman et al. (2008) based on multigene phylogenetic analyses. At the time of writing, this genus comprised 17 recognized species, characterized by the formation of hat-or Saturn-shaped ascospores, a negative diazonium blue B colour reaction, the inability to assimilate methanol and the presence of Q-7 as the predominant ubiquinone. In the present study, we investigated the phylogenetic position and phenotypic characteristics of strain N7a-Y2 T , and identified it as a novel species belonging to the genus Wickerhamomyces.
Strain N7a-Y2
T was isolated in 2006 from soil collected from a non-LM potato field in Ochang, Korea. A standard dilution-plating technique was used to isolate the strain, which was cultured at 25 u C on acidified YM agar (Difco) adjusted to pH 3.5 with HCl. Representative colonies were re-streaked onto YM agar for purification and maintained on YM agar or preserved at 280 u C until further use. The strain was characterized morphologically and physiologically using standard methods (Yarrow, 1998) . Assimilation of carbon and nitrogen compounds in liquid yeastnitrogen and yeast-carbon base media (Difco), respectively, was assessed at 25 u C on a rotary shaker in culture tubes containing 5 ml test medium. Results were recorded after 1, 2 and 3 weeks of incubation. If growth commenced after 2 weeks, it was considered as delayed growth. Induction of the sexual stage was tested on cornmeal agar (BBL), two-fold diluted cornmeal agar, 5% malt agar, malt extract agar (Difco), potato dextrose agar (Difco) and YM agar; all plates were incubated at 20 or 25 u C for 5 weeks.
Extraction and purification of ubiquinones were carried out according to Yamada & Kondo (1973) . The purified isoprenoid quinones were analysed using reversed-phase TLC (HPTLC RP-18 F254; Merck) and by comparing their R f values with those of standard ubiquinones (Komagata & Suzuki, 1987) . Saccharomyces cerevisiae KCTC 7296 T , Pichia membranifaciens KCTC 17174
T and Nakazawaea holstii KCTC 7731
T were used as reference strains for Q-6, Q-7 and Q-8 analyses, respectively.
Chromosomal DNA was released from yeast suspensions by a simple boiling method according to Jin et al. (2004) . PCR-mediated amplification of the D1/D2 region of the 26S rRNA gene was carried out using the procedures described by Kurtzman & Robnett (1998) . PCR products were purified with a QIAquick PCR purification kit (Qiagen) and sequenced on an Applied Biosystems 310 DNA sequencer using a Taq DyeDeoxy Terminator cycle sequencing kit (Applied Biosystems), according to the manufacturer's protocol. Existing sequences for reference species were retrieved from GenBank. Sequences were aligned using the multiple-sequence alignment program CLUSTAL_X (Thompson et al., 1997) and manually corrected. A phylogenetic tree was obtained from the DNA sequences by using the neighbour-joining method (Saitou & Nei, 1987 ) with Kimura's two-parameter model for calculating genetic distances (Kimura, 1980) and 1000 bootstrap replications using the PHYLIP 3.57c program package (Felsenstein, 1993) . The tree was visualized with the TreeView program (Page, 1996) . Priceomyces carsonii NRRL YB-4275 T (U45743) was used as the designated outgroup in the analysis.
During our study, a total of 78 yeast strains were isolated from six rhizosphere soil samples of a non-LM potato field. The D1/D2 domain of the 26S rRNA gene of all the isolates were sequenced. The majority of the isolates belonged to the genera Cryptococcus (n531), Pichia (n513) or Rhodotorula (n513), while others were identified as members of the genera Aureobasidium (n53), Bullera (n51), Bulleromyces (n52), Candida (n53), Dioszegia (n51), Lipomyces (n52), Rhinocladiella (n52), Sakaguchia (n52), Sporobolomyces (n51) or Williopsis (n54).
During identification, strain N7a-Y2
T could not be identified as belonging to any of the recognized groups of yeast at the species level. A pairwise comparison of D1/D2 domain 26S rRNA gene sequences showed that strain N7a-Y2 T was closely related to species in the Wickerhamomyces clade (Kurtzman et al., 2008) and formed a clade with W. bisporus, Candida quercuum (Nakase, 1971) , Candida ulmi (Kurtzman, 2000) and Wickerhamomyces alni (Fig. 1) . Moreover, strain N7a-Y2
T displayed phenotypic and biochemical properties typical of members of the genus Wickerhamomyces, characterized by multilateral budding, the ability to ferment glucose, the inability to assimilate methanol, a negative diazonium blue B reaction and the presence of Q-7 as the major ubiquinone. Sexual reproduction was also observed. The asci of strain N7a-Y2 T were unconjugated and arose directly from cells. The ascospores were spherical with an equatorial ledge and formed one to two spores per ascus (Fig. 2) . These results suggested that N7a-Y2
T was a diploid strain. Some differences in the physiological properties of strain N7a-Y2
T and its closely related species were observed (Table 1 Latin diagnosis of Wickerhamomyces ochangensis Shin sp. nov.
In liquido GPY post 3 dies 25 uC, cellulae ovoidae aut ellipsoideae, singulae aut binae, (3-562-3 mm). Cultura in agaro extracto malti et levidinis continente post 3 dies ad 25 u C, cremea, butyrosa, margine glabra. In agaro farinae Zea mays post dies 14 hyphae et pseudohyphae non formantur. Asci formantur. Glucosum fermentatur.
D-ribosum, L-arabinosum, D-arabinosum, sucrosum, maltosum, a,a-trehalosum, methyl a-D-glucosidum, melibiosum, lactosum, raffinosum, melezitosum, inulinum, amylum solubile, erythritolum, ribitolum, xylitolum, L-arabitolum, galactitolum, inositolum, acidum 2-keto-D-gluconicum, acidum 5-keto-D-gluconicum, acidum glucuronicum, acidum galacturonicum, acidum citricum, methanolum, acidum quini et acidum saccharicum. Kallii nitratum, sodii nitritum, ethylaminum, L-lysinum (lente) et cadaverinum assimilantur at non creatinum, creatininum, D-glucosaminum, imidazolum et D-tryptophanum. Augmentum in 37 u C, at non 40 u C. Ubiquinonum majus: Q-7. Typus: KCTC 17870 T ex terea in Ochang, Korea, isolatus. In collectione zymotica Korean Collection for type Cultures lyophilus depositus.
Description of Wickerhamomyces ochangensis
Shin sp. nov.
Wickerhamomyces ochangensis (o.cha.ngen9sis. N.L. masc. adj. ochangensis referring to the Ochang region in the Republic of Korea, where the type strain was isolated).
After growth for 3 days at 25 uC in GPY broth cells were ovoid to ellipsoidal (3-562-3 mm) and occurred singly or in budding pairs. Sediment was also present. After growth 
